[Abstract] Transmembrane proteins are rarely exclusively localized to a specific vesicle or an organelle. Most transmembrane proteins undergo complicated trafficking routes. Thus, transmembrane proteins are under constant flux, and at steady state, found on a variety of vesicles or organelles. This characteristic makes the study of their trafficking routes complex, since at any given moment, different molecules are often being trafficked in opposing directions. Pulse-chase experiments can temporally track a specific pool of a transmembrane protein of interest, allowing for the kinetic description of its trafficking route. This type of technique has been used extensively to follow a large array of plasma membrane localized proteins (Diril et al., 2006; Jean et al., 2010) . Here, we describe a method that allows the study of VAMP8 trafficking from the plasma membrane to endolysosomal compartments. This method was used to describe a role for MTMR13 and RAB21 in the regulation of VAMP8 trafficking to endolysosomes (Jean et al., 2015) .
6. JetPRIME (Polyplus-transfection, catalog number: 114-07)
7. pCDNA3-VAMP8-3xHA expression plasmid (self made) (Jean et al., 2015) 8. Dulbecco's Modified Eagle Medium with High glucose with 4 mM L-Glutamine and sodium pyruvate (GE Healthcare, Hyclone™, catalog number: SH30243.FS) (see Recipes for complete DMEM)
9. Fetal Bovine Serum (Sigma-Aldrich, catalog number: F2442-500 ml) 3. Remove PBS, add 1 ml of 0.25% trypsin-EDTA, and incubate at 37 °C for 3 min.
4. Wash cells off the plate with 10 ml of complete DMEM.
5. Pipet 20 μl of the cell suspension, and add to 100 μl of Trypan-Blue solution in an Eppendorf tube.
6. Pipet 10 μl of this cell/Trypan-Blue dilution into a hemacytometer chamber.
7. Count viable cells using the hemacytometer on a standard microscope. Viable cells will be Trypan-Blue negative.
8. Add a total of 1.5 x 10 4 cells per well of a 24-well plate.
9. Bring to 1.5 ml of complete DMEM per well, and move to 37 °C incubator overnight (o/n). JetPrime mentioned are sufficient for the transfection of 6 wells of a 24 well plate. This can be scaled up or down depending on the number of wells needed.
3. Vortex for 10 sec, and spin down in a microcentrifuge at 1,000 rpm for 5 sec.
4. Add 2 μl of JetPrime transfection reagent.
5. Vortex for 10 sec, and spin down as in step B3.
6. Incubate at room temperature for at least 10 min.
7. Add 15 μl of transfection mix per well. Each master mix can be used on 6 wells.
8. Incubate 6 hours at 37 °C in the tissue culture incubator.
9. Remove the media and replace with 1.5 ml of complete DMEM. 2. Remove the 1x PBS, and replace with 1 ml of the 4% paraformaldehyde solution.
3. Incubate for 15 min at room temperature.
4. Remove 4% paraformaldehyde solution, and wash three times with 1 ml of 1x PBS.
For each wash, incubate 5 min at room temperature.
5. Remove last wash and block in 1 ml of blocking buffer for 1 h at room temperature.
6. Dilute mouse anti-Lamp1 or mouse anti-EEA1 to final dilutions of 1:100 or 1:1,000, respectively, in antibody incubation buffer.
7. Remove blocking buffer and replace with 100 μl of the appropriate diluted antibody, and incubate at 4 °C o/n. 5. Once the number of colocalized objects is established, correlate the percentage of colocalized objects per cells using excel.
Important experimental controls for uptake assay validation
In order to insure valid and interpretable endocytic uptake experiments, the following controls should be performed:
Validate that the antibody labels only surface localized proteins at time 0.
1. Include a condition that is held only at 4 °C for the antibody binding step but not permitted to undergo uptake at 37 °C. Perform the immunofluorescence as described for other timepoints with uptake conditions. Staining should only be localized around the plasma membrane, which will be evident when analyzed by confocal microscopy. 
